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(54) Driving unit of a welding equipment 

(57) There is provided a driving unit of a welding 
equipment capable of reducing the size of the driving 
unit, of reducing the moment of inertia, and of being 
compact and having an excellent operability. The driving 
unit of a welding equipment provided with a pressure 
application shaft (9) that is driven by a motor (1) com- 
prises a screw shaft (7) provided integrally with or sub- 
stantially integrally with a rotary shaft (5) of the motor 
(1), a nut (13) provided integrally with or substantially 
integrally with the pressure application shaft (9) and is 
screwed with a screw of the screw shaft (7), and a baf- 
fling mechanism provided on the pressure application 
shaft (9), and wherein the rotary shaft (5) of the motor 
(1) is positioned substantially coaxially with the screw 
shaft (7) and a rotary force outputted from the rotary 
shaft (5) of the motor (1) is converted into a reciprocat- 
ing motion of the pressure application shaft (9). 
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Description 

[0001] The invention relates to a driving unit of a 
welding equipment capable of converting a rotary out- 
put of a motor into reciprocating motion of a pressure 
application shaft so that the pressure application shaft 
can operate a gun arm or a welding jig. 
[0002] There is a known driving unit of a welding 
equipment provided with a pressure application shaft to 
be driven by a motor as disclosed, for example, in Japa- 
nese Utility Model Registration No. 3042268 and Patent 
Laid-Open Publication No. 9-144834, wherein a screw 
shaft is provided on an output shaft extended from a 
motor by way of a gear and a screw provided on one 
end of the screw shaft is screwed with a nut formed on 
the pressure application shaft (hereinafter referred to as 
a first prior art). 

[0003] There is a further known driving unit of a 
welding equipment provided with a pressure application 
shaft to be driven by a motor as disclosed, for example, 
in Japanese Patent Laid-Open Publication No. 7- 
290251 , wherein a rotary shaft of a motor is made hol- 
low and a screw shaft is forced to penetrate this hollow 
portion so that a screw formed on the screw shaft is 
screwed with a nut fixed to the rotary shaft (hereinafter 
referred to as a second prior art). 
[0004] However, in the first prior art, since the screw 
shaft is provided on the output shaft extended from the 
motor by way of a gear, a driving unit becomes complex 
and it becomes long in its entire length, resulting in a 
drawback of unstable operation when operating a 
motor-operated welding equipment. 
[0005] In the second prior art, although the length of 
the driving unit becomes long, the diameter of the motor 
becomes large because the nut is fixed to the rotary 
shaft of the motor inside the motor and also the moment 
of inertia becomes large because the diameter of the 
nut is relatively larger than the screw of the screw shaft, 
thereby extending the acceleration and declaration time 
of electrodes when the electrodes open and close as 
the motor operates. 

[0006] The invention has been made in view of the 
problems of the conventional driving unit of a welding 
equipment, and it is a first object of the invention to pro- 
vide a driving unit of a welding equipment capable of 
reducing the size of the driving unit and reducing the 
moment of inertia by integrating or substantially inte- 
grating a rotary shaft of a motor and a screw shaft so 
that the driving unit of a welding equipment has an 
excellent operability. 

[0007] It is a second object of the invention to pro- 
vide a driving unit of a welding equipment capable of 
easily fixing a screw shaft to a rotary shaft by use of 
fixed means utilizing a friction force without requiring a 
troublesome operation such as shrinkage fit or cold 
shrinkage fit. 

[0008] It is a third object of the invention to provide 
a driving unit of a welding equipment capable of secur- 



ing the application of pressure to a workpiece by a pres- 
sure application shaft by disposing an elastic body on 
the axis of the pressure application shaft through which 
pressure application force exerts. 

5 [0009] It is a fourth object of the invention to provide 
a driving unit of a welding equipment capable of moving 
a pressure application shaft to a desired standby posi- 
tion when a motor is troubled by forming a machining 
part for manually turning the screw shaft at the rear end 

10 side of the rotary shaft or screw shaft. 

Fig. 1 is a sectional view of a driving unit of a weld- 
ing equipment according to a first embodiment of 
the invention; 

15 Fig. 2 is a sectional view of a driving unit of a weld- 

ing equipment according to a second embodiment 
of the invention; 

Fig. 3 is a sectional view of a driving unit of a weld- 
ing equipment according to a third embodiment of 
20 the invention; 

Fig. 4 is a sectional view of a driving unit of a weld- 
ing equipment according to a fourth embodiment of 
the invention; 

Fig. 5 is sectional view of a driving unit of a welding 
25 equipment according to a fifth embodiment of the 
invention, particularly a view showing the detail of a 
machining part thereof on which a manually operat- 
ing handle is mounted for manually operating the 
driving unit; 

30 Rg. 6 is sectional view of a driving unit of a welding 
equipment according to a sixth embodiment of the 
invention, particularly a view showing the detail of a 
machining part thereof on which a manually operat- 
ing handle is mounted for manually operating the 

35 driving unit; and 

Rg. 7 is sectional view of a driving unit of a welding 
equipment according to a seventh embodiment of 
the invention, particularly a view showing the detail 
of a machining part thereof on which a manually 

40 operating handle is mounted for manually operating 
the driving unit. 

[0010] A driving unit of a welding equipment 
according to a first embodiment is described with refer- 
45 ence to Fig. 1 . 

[0011] In Fig. 1, a servomotor 1 comprises a wind- 
ing 3 of a stator that is fixed to an outer shell 2, a rotor 
magnetic pole 4 disposed at the inner periphery of the 
winding 3, and a rotary shaft 5 to which the rotor mag- 
so netic pole 4 is fixed, wherein the rotary shaft 5 is jour- 
naled by bearings 6 and supported by the outer shell 2 
of the servomotor. The rotary shaft 5 is extended toward 
its output direction and the extended portion constructs 
a screw shaft 7 on which a male screw 8 is provided to 
55 form a ball screw. A machining part 51 to which a man- 
ually operating handle is mounted is formed on the end 
of the rotary shaft 5 opposite to the output side of the 
rotary shaft 5. 
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[0012] A pressure application shaft 9 is connected, 
e.g., to a movable arm (not shown) or swingable arm 
(not shown) by way of a trunnion shaft 10, or, e.g., to a 
workpiece placing table (not shown) at the front end 
thereof. The pressure application shaft 9 is journaled by 
a bearing 12 inside a frame case 1 1 so as to be recipro- 
cated but not turned. The pressure application shaft 9 is 
formed of a hollow shaft and has a female screw which 
is directly provided on the inner peripheral surface at the 
end thereof and meshes with the male screw 8, so as to 
form a ball nut 13. Accordingly, the ball nut 13 is inte- 
grally formed on the pressure application shaft 9. The 
rotary shaft 5 of a servomotor 1 is positioned substan- 
tially coaxially on the screw shaft 7. 
[0013] A position detector 14 is engaged in the 
outer periphery of the rotary shaft 5 in the vicinity of the 
end thereof. Although the nut 13 is integrated with the 
pressure application shaft 9 in the first embodiment, it 
may be provided separately and may be integrated with 
the pressure application shaft 9 by welding or screwing 
at the end of the pressure application shaft 9. 
[0014] The driving unit of a welding equipment of 
the first embodiment comprises, as set forth above, the 
servomotor 1 , rotary shaft 5, screw shaft 7, male screw 
8, nut 13 and pressure application shaft 9. In the driving 
unit of a welding equipment having such a construction, 
when a three-phase ac current is supplied to the wind- 
ing 3 of the stator of the servomotor 1 , in a state shown 
in Fig. 1 , the rotor magnetic pole 4 is excited so that the 
rotary shaft 5 and screw shaft 7 are turned As the screw 
shaft 7 is turned, the nut 13 meshing with the male 
screw 8 of the screw shaft 7 is advanced, so that the 
pressure application shaft 9 integrated with the nut 13 is 
also advanced. As a result, the movable arm, swingable 
arm, or work placing table, or the like performs pressure 
application operation by way of the trunnion shaft 1 0. 
[0015] As mentioned in detail above, since the 
screw shaft 7 is integrated or substantially integrated 
with the rotary shaft 5 and the same bearing can be 
shared by the screw shaft 7 and the rotary shaft 5, the 
driving unit of a welding equipment can be reduced in 
length compared with the conventional driving unit of a 
welding equipment so that the length of the welding 
equipment is reduced to become compact. Further, 
since the moment of inertia applied to the servomotor 1 
is reduced, moving response of the pressure application 
shaft 9 and the welding electrodes caused by the servo- 
motor 1 is remarkably enhanced, realizing am efficient 
welding equipment that has an excellent operability. 
[0016] As a baffling mechanism of the pressure 
application shaft 9, there is employed a known baffling 
mechanism such as a ball spline mechanism provided 
between the pressure application shaft 9 and the frame 
case 1 1, a mechanism using the bearing 12. and its rail. 
[0017] Further, as shown in Fig. 1, if the machining 
part 51 on which the manually operating handle is 
mounted is formed on the end of the rotary shaft 5 
opposite to the output side of the rotary shaft 5, the 



manually operating handle is mounted on the machining 
part 51 to turn the rotary shaft 5 manually to guide the 
pressure application shaft 9 to a desired position when 
the servomotor 1 is troubled. 

5 [0018] Although in the first embodiment set forth 
above, a servomotor is employed as a motor, it is need- 
less to say that a well-known motor such as a stepping 
motor, an inverter motor, a reluctance motor or the like 
may be properly employed as the motor. 

10 [0019] A driving unit of a welding equipment 
according to a second embodiment is described with 
reference to Fig. 2. 

[0020] A ball nut 21 on which a female screw 13 is 
provided is slidably disposed relative to a pressure 

15 application shaft 9 wherein the ball nut 21 is integrally 
provided on the pressure application shaft 9 by way of a 
baffling member 22 so that the former is not turned rel- 
ative to the latter. A conical spring 23 formed of an elas- 
tic body is disposed between the tip end of the ball nut 

20 21 and the pressure application shaft 9. A position 
detector 14 and a electromagnetic brake 24 are dis- 
posed on a rotary shaft 5. 

[0021] Other components of the driving unit of a 
welding equipment are substantially the same as those 
25 of the first embodiment, and hence they are depicted by 
the same reference numerals and the explanation 
thereof is omitted. 

[0022] Although a screw shaft 7 is turned as a ser- 
vomotor 1 turns, the ball nut 21 is advanced relative to 

30 the pressure application shaft 9 while it is slid by the 
female screw 13 meshing with a male screw 8 formed 
on the screw shaft 7 as the screw shaft 7 is turned so as 
to press the conical spring 23 while the conical spring 
23 is bent. Since the conical spring 23 formed of the 
'35 elastic body is disposed on the axis of the pressure 
application shaft 9 through which the pressure applica- 
tion force exerts, the pressing force toward the conical 
spring 23 becomes a strong pressing force relative to 
the pressure application shaft selection means 9, result- 

40 ing applying an advancing force to the pressure applica- 
tion shaft 9. As a result, the tip end of the pressure 
application shaft 9 can press and fix a workpiece owing 
to the advancing force. 

[0023] If the workpiece is pressed and fixed by the 
45 pressure application shaft 9, the servomotor 1 stops its 
turning but operates the electromagnetic brake. 24 to 
restraining the rotary shaft 5 from being turned, thereby 
rendering the pressure application shaft selection 
means 9 to continuously press and fix the workpiece 
so with certainty. 

[0024] A driving unit of a welding equipment 
according to a third embodiment is described with refer- 
ence to Fig. 3. 

[0025] A hole 31 through which a screw shaft 7 is 
55 inserted is bored in a rotary shaft 5 of a servomotor 1 . A 
power lock mechanism 32 formed by utilizing a wedging 
operation by an inner ring and an outer ring is disposed 
between the screw shaft 7 and the rotary shaft 5 so as 



3 



nnrin- *-pp 



5 



EP 1 057 569 A1 



6 



to fix the rotary shaft 5 to the screw shaft 7. Accordingly, 
the screw shaft 7 and rotary shaft 5 are commonly jour- 
naled by common bearings 6. A nut 33 meshing with the 
male screw 8 formed on the screw shaft / is integrally 
fixed to the inner periphery of the pressure appi»ca*»or 
shaft 9 at the end thereof 

[0026] Other components of the anvmg unit of a 
welding equipment are substantially the same of tmse 
of the first embodiment, and hence they are deputed t?y 
the same reference numerals and the e*piana:ior. 
thereof is omitted. 

[0027] In the third embodiment, the screw shaft 7 is 
turned as the servomotor 1 turns so that the nut 33 
meshing with the male screw 8 formed on the screw 
shaft 7 is advanced, as the screw shaft 7 is turred 
whereby the pressure application shaft 3 is aavanccd. 
[0028] As mentioned above, since the screw shaft 7 
is substantially integrated with the rotary shaft 5 by a fix- 
ing unit utilizing a friction force and the bearing of the 
screw shaft 7 is shared with that of the rotary shaft 5 so 
that the length of the driving unit is reduced by the 
length of the shared bearing. As a result, the welding 
equipment is reduced in length and it becomes com- 
pact Further, since the moment of inertia applied to the 
servomotor 1 becomes small, moving response of the 
pressure application shaft 9 and the welding electrodes 
caused by the servomotor 1 is remarkably enhanced, 
realizing a welding equipment that is operable and effi- 
ciently. 

[0029] Further, since the rotary shaft 5 and ball 
screw shaft 7 are separately provided, the combination 
thereof can be freely selected to enhance flexibility, 
assembly and maintenance thereof, thereby forming the 
driving unit of a welding equipment so s to serve a 
motor-operated welding equipment that is compact and 
ahs an excellent operability. 

[0030] Since the screw shaft 7 and the rotary shaft 
5 are locked with each other by fastening means utiliz- 
ing a friction force, the screw shaft 7 can be easily pulled 
out from the servomotor 1 by unlocking the fastening 
means. 

[0031] The fastening means utilizing a friction force 
is not limited to that utilizing a wedging operation as set 
forth above but includes an apparatus having a principle 
for generating pressure in liquid mediurti sealed in a 
sleeve and expanding the sleeve to perform fastening or 
the like. 

[0032] A driving unit of a welding equipment 
according to a fourth embodiment is described with ref- 
erence to Fig. 4. 

[0033] In Rg. 4, a rotary shaft 5 of a servomotor 1 is 
made hollow to form a hollow portion and it is journaled 
by bearings 6 and supported by an outer shell 2 of the 
servomotor 1 . A ball screw shaft 7 is penetrated into the 
hollow portion of the rotary shaft 5. A ring 41 and a nut 
42 are disposed on one end of the ball screw shaft 7 uti- 
lizing a friction force so as to fix the ball screw shaft 7 to 
the rotary shaft 5. Accordingly, the ball screw shaft 7 is 



journaled by the common bearings 6 that are shared by 
the rotary shaft 5. A ball screw 8 is screwed on the other 
end of the ball screw shaft 7 and is disposed outside the 
servomotor 1 . 

5 [0034] A pressure application shaft 9 is journaled by 
a bearing 12 inside a housing so as to be reciprocated 
but not turned, while a ball nut 13 meshing with the ball 
screw 8 is substantially integrally provided with the rear 
end of the pressure application shaft 9. 

to [0035] Other components of the driving unit of a 
welding equipment are substantially the same of those 
of the first embodiment, and hence they are depicted by 
the same reference numerals and the explanation 
thereof is omitted. 

15 [0036] Also in this embodiment, when the ball 
screw shaft 7 substantially integrated with the rotary 
shaft 5 is turned, the ball nut 13 meshing with the male 
screw 8 of the ball screw shaft 7 is advanced, so that the 
pressure application shaft 9 integrated with the ball nut 

20 13 is also advanced. As a result, a movable arm, a 
swingable arm, or a work placing table, or the like per- 
forms pressure application operation by way of a trun- 
nion shaft 10. 

[0037] As mentioned in detail above, since the ball 

25 screw shaft 7 is substantially integrated with the rotary 
shaft 5 and is positioned inside the servomotor 1, and- 
also the bearing of the ball screw shaft 7 is shared by 
the rotary shaft 5 so that the driving unit of a welding 
equipment can be reduced by the length of the shared 

30 bearing compared with the conventional driving unit of a 
welding equipment so that the welding equipment is 
reduced in length and becomes compact Further, since 
the moment of inertia applied to the servomotor 1 is 
reduced, moving response of the pressure application 

35 shaft 9 and the welding electrodes caused by the servo- 
motor 1 is remarkably enhanced. Still further, since the 
rotary shaft 5 and ball screw shaft 7 are separately pro- 
vided, the combination thereof can be freely selected to 
enhance flexibility, assembly and maintenance thereof, 

40 thereby forming the driving unit of a welding equipment 
so s to serve a motor-operated welding equipment that 
is compact and ahs an excellent operability. 
[0038] Further, since the ball screw shaft 7 and 
rotary shaft 5 are locked with each other by fastening 

45 means utilizing a friction force such as a wedging oper- 
ation, they can be fixed to each other without requiring a 
troublesome operation such as shrinkage fit or cold 
shrinkage fit. It is possible to easily pull out the ball 
screw shaft 7 from the servomotor 1 by unlocking the 

so ball screw shaft 7 from the rotary shaft 5. Further, since 
a machining part 51 is provided on one end of the ball 
screw shaft 7 on which a manually operating handle is 
mounted, the ball screw shaft 7 is turned manually by 
mounting the manually operating handle (not shown) on 

55 the machining part 51 when the servomotor 1 is trou- 
bled so as to advance the pressure application shaft 9 
so that a movable arm or a swingable arm can be 
guided to a desired opening position. 
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[0039] A driving unit of a welding equipment 
according to a fifth embodiment is described with refer- 
ence to Fig. 5. 

[0040] In Fig. 5, a rotary shaft 5 of the servomotor 1 
is formed of a hollow shaft and is supported by the outer 5 
shell 2 of the servomotor 1 by way of bearings 6. Fur- 
ther, a ball screw shaft 7 is positioned in the core of the 
axis of the servomotor 1 and is fixed to the rotary shaft 
5 by a power lock mechanism. A screw 8 of the ball 
screw shaft 7 is screwed with a ball nut 1 3 provided on io 
the pressure application shaft 9 so that a rotary force of 
the rotary shaft 5 of the servomotor 1 is converted into a 
reciprocating motion so as to reciprocate the pressure 
application shaft 9. This construction is substantially the 
same as the fourth embodiment, and hence other com- is 
ponents are depicted by the same reference numerals 
and the detail of the construction is omitted. 
[0041] The ball screw shaft 7 positioned in the core 
of the axis of the servomotor 1 and fixed to the rotary 
shaft 5 by the power lock mechanism is extended rear- 20 
ward from the body of the servomotor 1 and is con- 
nected to a position detector 14. 
[0042] Although the manually operating part 51 is 
disposed at the rear of the position detector 1 4 in the 
fourth embodiment, the manually operating part is how- 25 
ever positioned as follows in the fifth embodiment. 
[0043] That is, a relatively large diameter gear 61 
forming a driven part for transmitting the of the servo- 
motor 1 is fixed to the ball screw shaft 7 between the 
front of the position detector 1 4 and the rear of the body 30 
of the servomotor 1 . A relatively small diameter gear 62 
forming a manually operating driving part for applying a 
turning torque to the gear 61 of the driven part is posi- 
tioned eccentrically from the rotary central axis of the 
servomotor 1, and the gears 61 and 62 mesh directly 35 
with each other. The gears 61 and 62 may be connected 
with each other by way of a serrated toothed belt (not 
shown). 

[0044] A machining part 63 comprising, e.g., a 
manually turning unit such as a machining hole or 40 
machining projection is formed on the gear 62 of the 
driving part so that the gear 62 is operated by a handle 
or the like by way of a manually operating hole 64. 
[0045] When the pressure application shaft 9 can 
not perform a reciprocating motion owing to a trouble in 45 
the servomotor 1 or an operation system of the welding 
equipment, a manually operating handle (not shown) is 
mounted on the machining part 63 formed on the gear 
62 of the driving part so that the ball screw shaft 7 is 
turned by way of the gears 61 , 62 by turning the handle, so 
As a result, the pressure application shaft 9 performs a 
reciprocating motion so that the pressure application 
shaft 9 is moved to a desired standby position 
[0046] Meanwhile, since electronic components or 
the like are generally disposed on the entire back sur- 55 
face of the position detector 14 that is positioned coaxi- 
ally with the servomotor 1, the ball screw shaft 7 hardly 
penetrates the position detector 14. However, according 



to the invention, while the ball screw shaft 7 does not 
penetrate the position detector 14, the gear 61 of the 
driven part for transmitting the of the servomotor 1 is 
formed on the rotary central axis of the servomotor 1 
between the front of the position detector 14 and the 
rear of the body of the servomotor image pickup means 
land the gear 33 for applying a turning torque to the gear 
61 is positioned eccentrically from the rotary central 
axis of the servomotor 1. As a result, the gear 62 for 
applying a turning torque to the gear 61 is easily pro- 
vided to render the driving unit of a welding equipment 
compact as a whole. 

[0047] Although the gear 61 of the driven part is 
formed on the bail screw shaft 7 for transmitting the 
torque of the servomotor 1 , the gear 61 of the driven 
part for driving the torque may be provided instead of 
the ball screw shaft 7 in the case that the rotary shaft 5 
is extended rearward the body of the servomotor 1 as 
illustrated in the first to third embodiments. 
[0048] A driving unit of a welding equipment 
according to a sixth embodiment is described with refer- 
ence to Fig. 6. 

[0049] A gear 62 of a driving part for driving a gear 
61 forming a driven part for transmitting the torque of a 
servomotor 1 is made standby when the servomotor 1 
operates. That is, a returning spring 72 formed of an 
elastic body is biased in guide shaft 71 for holding the 
gear 62 to form a standby unit. The guide shaft 71 is a 
hOlatch input terminal LE formed in a housing 73 of a 
position detector 1 4 and it is jounaled by a bearing 76 of 
a bearing holding member 75 screwed in the entrance 
of the hole 74. Depicted by 77 is a manually operating 
knob and 78 is a dust seal. 

[0050] In the sixth embodiment, the gear 62 is nor- 
mally forced to standby upward by the returning spring 
72 serving as a standby unit, and hence it does not 
mesh with the gear 61 so that the gear 62 is not turned 
when the motor operates. 

[0051] When a pressure application shaft 9 can not 
perform the reciprocating motion, the manually operat- 
ing knob 77 is first pressed against the urging force of 
the returning spring 72 so that the gear 62 meshes with 
the gear 61. At this time, when the manually operating 
knob 77 is turned to turn the gear 62, a ball screw shaft 
7 or rotary shaft 5 is turned by way of the gears 62, 61 
so that the pressure application shaft 9 performs a 
reciprocating motion, and hence the pressure applica- 
tion shaft 9 is moved to a desired standby position. 
[0052] As mentioned above, since the gear 62 is not 
turned when the motor operates normally, wasting 
energy consumption can be reduced. 
[0053] A driving unit of a welding equipment 
according to a seventh embodiment is described with 
reference to Fig. 7. 

[0054] In the seventh embodiment shown in Fig. 7, 
a gear 62 of a driving part for driving a gear 61 of a 
driven part for transmitting the torque of a servomotor 1 
is pulled off from a housing 73 of a position detector 14 
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when the servomotor 1 operates. That is, the diameter 
of a guide shaft 71 is slightly made larger than that of 
the gear 62 and the diameter of a hole 74 is formed in 
the manner that the guide shaft 71 can pass through the 
hole 74 together with the gear 62. A notched cover 81 
formed of rubber is positioned at the entrance of the 
hole 74 for closing the entrance of the hole 74 so that a 
foreign matter such as dust is prevented form entering 
the hole 74 when the gear 62 is removed from the motor 
1. 

[0055] In this seventh embodiment, the gear 62 in 
normally taken out from the motor 1 by a manually oper- 
ating knob 77 so that the gears 61 and 62 do not mesh 
with each other, and hence the gear 61 merely runs idle 
when the motor 1 operates. 

[0056] As mentioned above, when the pressure 
application shaft 9 can not perform the reciprocating 
motion, the gear 62 is first inserted into the hole 74 
using the manually operating knob 77 to permit the gear 
62 to mesh with the gear 61 . Then, when the gear 62 is 
turned by turning the manually operating knob 77, the 
bail screw shaft 7 or the rotary shaft 5 is turned by way 
of the gears 61 and 62 to permit the pressure applica- 
tion shaft 9 to perform the reciprocating motion so that 
the pressure application shaft 9 can be moved to a 
desired standby, position. 

[0057] Also in the seventh embodiment, since the 
gear 61 merely runs idle when the motor normally oper- 
ates, wasting energy consumption is reduced. 
[0058] Since the driving unit of a welding equipment 
comprises a screw shaft provided integrally with or sub- 
stantially integrally with a rotary shaft of the motor, a nut 
provided integrally with or substantially integrally with 
the pressure application shaft and is screwed with a 
screw of the screw shaft, and a baffling mechanism pro- 
vided on the pressure application shaft, wherein the 
rotary shaft of the motor is positioned substantially 
coaxially with the screw shaft and a rotary force output- 
ted from the rotary shaft of the motor is convened into a 
reciprocating motion of the pressure application shaft, it 
is possible to provide the driving unit of a welding equip- 
ment capable of reducing the size of the driving unit, of 
reducing the moment of inertia, and of being compact 
and having an excellent operability. 
[0059] Further, since the screw shaft is substan- 
tially integrally provided on the rotary shaft of the motor 
by fixing the former to the latter utilizing a friction force, 
it is possible to provide the driving unit of a welding 
equipment capable of fixing both the screw shaft and 
the rotary shaft to each other without requiring a trou- 
blesome operation such as shrinkage fit or cold shrink- 
age fit. 

[0060] Still further, since the elastic body is dis- 
posed on the axis of the pressure application shaft 
through which the pressure application force exerts, and 
the electromagnetic brake is disposed on the rotary 
shaft of the motor, it is possible to provide the driving 
unit of a welding equipment capable of securing the 



application of pressure to a workpiece by a pressure 
application shaft. 

[0061] or screw shaft opposite to the output side of 
the rotary shaft, on which a manually operating handle 
5 is mounted, it is possible to provide the driving unit of a 
welding equipment capable of moving a pressure appli- 
cation shaft to a desired standby position when a motor 
is troubled. 

[0062] The features disclosed in the foregoing 
10 description, in the claims and/or In the accompanying 
drawings may, both separately and In any combination 
thereof, be material for realising the invention in diverse 
forms thereof. 

75 Claims 

1. A driving unit of a welding equipment provided with 
a pressure application shaft (9) that is driven by a 
motor (1) comprising: 

20 

a screw shaft (7) provided integrally with or 
substantially integrally with a rotary shaft (5) of 
the motor (1); 

a nut (13) provided integrally with or substan- 
25 tially integrally with the pressure application 

shaft (9) and is screwed with a screw of the 
screw shaft (7); and 

a baffling mechanism provided on the pressure 
application shaft (9); 

30 wherein the rotary shaft (5) of the motor (1) is 

positioned substantially coaxially with the 
screw shaft (7) and a rotary force outputted 
from the rotary shaft (5) of the motor (1 ) is con- 
verted into a reciprocating motion of the pres- 

35 sure application shaft (9). 

2. The driving unit of a welding equipment according 
to Claim 1 , wherein the screw shaft (7) is integrally 
provided on the rotary shaft (5) of the motor (1) by 

40 extending the rotary shaft (5) of the motor (1) in the 
output direction of the motor (1) to form the screw 
shaft (7) on the extension portion. 

3. The driving unit of a welding equipment according 
45 to Claim 1, wherein the screw shaft (7) is substan- 
tially integrally provided on the rotary shaft (5) of the 
motor (1) by boring a hole at the output side of the 
rotary shaft (5) of the motor (1), and inserting one 
end of the screw shaft (7) into the hole. 

50 

4. The driving unit of a welding equipment according 
to Claim 1, wherein the screw shaft (7) is substan- 
tially integrally provided on the rotary shaft (5) of the 
motor (1) by rendering the rotary shaft (5) of the 

55 motor (1) hollow to form a hollow portion and allow- 
ing and fixing the screw shaft (7) to penetrate the 
hollow portion to fix the screw shaft (7) to the hollow 
portion.. 
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5. The driving unit of a welding equipment according 
to Claim 1, wherein the screw shaft (7) is substan- 
tially integrally provided on the rotary shaft (5) of the 
motor (1) by fixing the screw shaft (7) to the rotary 
shaft (5) of the motor (1 ) utilizing a friction force. 5 

6. The driving unit of a welding equipment according 
to Claim 1, wherein the nut (13) is integrally pro- 
vided on the pressure application shaft (9) by ren- 
dering the pressure application shaft (9) hollow, and 10 
forming a screw on the inner periphery of the pres- 
sure application shaft (9) at the end thereof. 

7- The driving unit of a welding equipment according 
to Claim 1 , wherein the nut (1 3) is substantially inte- 15 
grally provided on the pressure application shaft (9) 
by rendering the pressure application shaft (9) hol- 
low, and fixing a nut to the inner periphery of the 
pressure application shaft (9) at the end thereof. 

20 

8. The driving unit of a welding equipment according 
to Claim 1 , wherein the nut (13) is substantially inte- 
grally provided on the pressure application shaft (9) 
by fixing the nut (13) to the pressure application 
shaft (9) at the end thereof. 25 



is manually operable and is formed in a gear of the 
driving part connected to the gear of the driven part 
directly or by way of a serrated toothed belt. 

14. The driving unit of a welding equipment according 
to Claim 12, wherein the driven part is formed of a 
gear, the driving part meshing with the gear of the 
driven part is formed of a gear, and further compris- 
ing a standby unit formed of an elastic body for dis- 
placing the position of the gear of the driving part, 
wherein the gear of the driving part is rendered 
standby when the motor is operated by the standby 
unit. 

15. The driving unit of a welding equipment according 
to Claim 12, wherein the driven part is formed of a 
gear, the driving part meshing with the gear of the 
driven part is formed of a gear, and further compris- 
ing a guide shaft integrally provided with the gear of 
the driving part, wherein the gear of the driving can 
be taken out from the motor (1) by the guide shaft 
when the motor (1) operates 



9. The driving unit of a welding equipment according 
to Claim 1 , further comprising an elastic body dis- 
posed on the axis of the pressure application shaft 

(9) through which the pressure application force 30 
exerts, and electromagnetic brake disposed on the 
rotary shaft (5) of the motor (1). 

10. The driving unit of a welding equipment according 

to Claim 1, further comprising a machining part (51) 35 
provided on the end of the rotary shaft (5) opposite 
to the output side thereof, on which a manually 
operating handle is mounted. 



11. The driving unit of a welding equipment according 40 
to Claim 1, further comprising a machining part (51) 
provided on the end of the screw shaft (7) opposite 

to the output side of the rotary shaft (5), on which a 
manually operating handle is mounted. 

45 

12. The driving unit of a welding equipment according 
to Claim 1 , further comprising a driven part that is 
provided on the rotary shaft (5) of the motor (1) or 
the screw shaft (7) and positioned between the rear 

of a body of the motor (1 ) and the front of a position so 
detector for transmitting the of the motor (1) and a 
manually operating driving part that is positioned 
eccentrically from the screw shaft (7) for transmit- 
ting a turning torque to the driven part. 

55 

13. The driving unit of a welding equipment according 
to Claim 12, wherein the driven part is formed of a 
gear, and further comprising a machining part that 
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